Ecdysteroid agonist and antagonist activities in species of the Solanaceae.
Previously, it has been shown that certain withanolides from Iochroma gesnerioides (Solanaceae) possess ecdysteroid antagonistic activity. Phytoecdysteroids (agonists) are widely distributed in the plant world, but solanaceous species have not been extensively examined for their presence. We have now surveyed 128 species of solanaceous plants for the presence of ecdysteroid agonist and antagonist activities using the Drosophila melanogaster B(II) cell line bioassay. Only weak antagonistic activity was associated with a few of the methanolic extracts, including those from species known to contain high levels of withanolides. Therefore, the major withanolides are inactive per se, but they may be activated after ingestion by invertebrate predators. Several extracts possessed ecdysteroid agonist activity as a consequence of the presence of phytoecdysteroids. Phytoecdysteroid-accumulating species are at least as common in the Solanaceae as they are in plants in general. Preliminary characterization of the identities of the phytoecdysteroids present in the most active extracts has been performed by hplc separations on normal- and reversed-phase systems in conjunction with ecdysteroid-specific radioimmunoassay and bioassay. Each of the phytoecdysteroid-accumulating species examined (Browallia speciosa, Nierembergia hippomanica var violacea, N. solanacea and Solanum nigrum) contain a cocktail of ecdysteroids, of which 20-hydroxyecdysone and polypodine B (5beta,20-dihydroxyecdysone) are major components.